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(57) Abstract 

PROBLEM TO BE SOLVED: To solve the problems that a 
mode tpck la^ and a distributed feedback type laser 
require a strong continuous light stimulating light 
source or separate mode lock laser light beams to 
stimulate short pulses respectively and are expensive 
and the ratio between tiie main section of a short pulse 
and a front section can not be made large because 
nonignored sti^ng light beams are associated with the 
front and the bacic of a simple, single pulse taken out 
(please refer to Figure 1) due to the fact that the 
output of the laser is fundamentally a pulse train. 

SOLUTION: In a new pulse generation msttiod. a laser 
pulse whose tip end section is made steeper Is 
saturation artipllfied by the ' laser having a wide 
amplification gain firequency band. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of cheap short pulse laser processing 
equipment and a metering device with high sensibility about the generation technique of pulse laser light 
with short pulse width (short pulse laser light). 
[0002] 

[Description of the Prior Art] As the short pulse laser light source, the mode locked laser, the distributed 

feedback laser, etc. have been used more widely than before. 

[0003] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned mode locked laser and a 
distributed feedback laser need a separate mode locked laser light for the respectively powerful 
continuation optical-pumping light source or short pulse excitation, and are very expensive. Moreover, 
since the output was a pulse train fundamentally, even if it took out the single pulse, it had the fault that 
the large ratio of the principal piece of a short pulse and anterior part could not be taken, in many cases 
with a strong light which cannot be disregarded before and after that (refer to drawing 1 ). The control 
technique of the optical reinforcement of this anterior part has been a research technical problem also 
with current [ important ]. On the other hand, as shown in drawing 2 (a), even if it carries out saturation 
magnification of the usual laser output, as shown in drawing 2 (b), pulse width does not change only by 
the peak moving to pulse anterior part. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned conventional technical problem, 
the invention in this application realized a new short pulse by carrying out saturation magnification of 
the laser pulse which made the point steep by laser with a large magnification gain frequency band. 
[0005] 

[Function] The point of the long pulse which is seed laser light as shown in drawing 3 (a) is made steep 
using an induction Brillouin scattering, and reinforcement as shown in drawing 3 (b) forms the laser 
pulse which starts from very low level. By carrying out strong saturation magnification of this pulse 
using gas laser with a large magnification gain frequency band, a short pulse as shown in drawing 3 (c) 
is formed in a head part. The pulse width of this part forms the short pulse which is equivalent to that 
gain band in the limit which increased the gain length product of magnification theoretically, and does 
not depend for it on the reaction time constant of an induction Brillouin scattering. In order to realize 
saturation magnification accompanied by such remarkable wave deformation, there is **** need for gas 
laser with the large magnification gain frequency band where damage on a medium does not become a 
problem. Since the intensity ratio of the pulse anterior part of seed laser light and a principal piece is 
high, the contrast even with after [ high ] a short pulse forming is held. 
[0006] 

[Example] Drawing 4 shows the block diagram of a saturation magnification short pulse laser light 
generator as an example of the invention in this application. Incidence of the long pulse laser output 
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outputted from a in drawing 4 is carried out to the induction Brillouin scattering eel which controls a 
start wave. It is possible for this to take the ratio of the anterior part of output light and a principal piece 
to the 10th power or more of 10. Strong saturation magnification of this output light is carried out using 
gas laser (d in drawing 4 ) with a large magnification gain frequency band. As this laser, it is KrF laser, 
and since it is gas laser, there is no fear of damage on the laser magnification medium by strong 
saturation magnification. Moreover, a gain band is equivalent to the pulse width of 50fs(es). In order to 
receive gain with an always high pulse head part by amplifying a pulse with the high ratio of anterior 
part and a principal piece, it corresponds to the gain length product of magnification, and pulse width 
decreases. 

[0007] In order to check effectiveness, the preliminary experiment was conducted on condition that the 
following. The experiment conditions are as follows. 

laser: KrF laser-guidance Brillouin medium: - FURORINATO FC-72* (* Sumitomo 3M trademark) 
Condenser lens: Carry out incidence of a meniscus lens and the f=50mm usual discharge excitation KrF 
laser output (energy ImJ, 5ns of pulse width) into an induction Brillouin medium using a condenser 
lens. If incidence laser luminous intensity reaches a threshold, output stokes light will start generation 
and will spread it to incidence laser and an opposite direction. The intensity ratio of the pulse principal 
piece of this output stokes light and anterior part was the 9th power or more of 10. If saturation 
magnification of this output is again carried out using KrF laser, a point will make it steep and a short 
pulse will be formed. The short pulse of Number ps was able to be acquired from the long pulse for 
several ns by the present by this technique. 
[0008] 

[Effect of the Invention] The invention in this application has the effectiveness that the very low short 
pulse laser light source of pulse anterior part reinforcement can moreover be acquired to a pulse 
principal piece very cheaply. 



[Translation done.] 
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